Release of the prohormone convertase PC1 from AtT-20 cells.
AtT-20 cells are known to synthesize two molecular weight forms of the prohormone converting enzyme PC1 with molecular masses of 87 and 66 kDa. In this study we have analyzed basal and stimulated secretion of these proteins. Western blot results show that basal secretion medium of cultured AtT-20 cells contained low concentrations of both the 87 and 66 kDa forms of PC1 with the former protein predominant. During the stimulation period with CRF, cAMP and cAMP + BaCl2, increased release of both proteins was observed, but the 66 kDa protein predominated. Secretion medium obtained from stimulated and unstimulated cells was enzymatically active against the Cbz-Arg-Ser-Lys-Arg-AMC fluorogenic substrate as well as against 35S-proenkephalin. This activity was Ca+2 dependent and was inhibited by the chelating agent EDTA. The activity was insensitive to acid and thiol proteinase inhibitors as well as to N-alpha-p-tosyl-L-Lys-chloromethyl ketone; it was slightly sensitive to phenylmethyl sulfonyl fluoride and was strongly inhibited by D-Tyr-Ala-Lys-Arg-chloromethyl ketone. This inhibitor profile exhibits strong similarities to furin and kexin. After partial purification of medium by gel filtration chromatography, a portion of the enzymatic activity and immunoreactivity for both 87 kDa and 66 kDa proteins eluted with an apparent molecular weight of 400 kDa (suggesting aggregation); however the highest activity appeared in the elution position of the 66 kDa monomer. When the 87 kDa protein was removed from the medium by means of an affinity column containing an antibody against the carboxyl terminal portion of PC1, the column flow-through, which included the 66 kDa protein, still remained enzymatically active. These data support the notion that the 66 kDa protein, which is the most concentrated PC1 product stored in AtT-20 cells and is released during stimulation, is enzymatically active.